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ANALYSIS AND ASSESSMENT OF
SOFTWARE LIBRARY PROJECTS

BACKGROUND

1. Field

The disclosed embodiments relate to software library
projects. More specifically, the disclosed embodiments relate
to techniques for performing analysis and assessment of soft-
ware library projects.

2. Related Art

Source code of newly developed solftware projects typi-
cally calls or references external application programming
interfaces (APIs) of existing software libraries. By making
calls to the external APIs, developers of the software project
may reuse the functionality provided by the corresponding,
libraries and avoid reimplementation of the functionality 1n
the software project.

However, external APIs and/or software libraries may be in
various states of health, reliability, stability, and/or compat-
ibility with the software project. For example, open source
libraries may have varying numbers of contributors, commuts,
ingoing and outgoing dependencies, versions, and/or 1ssues
and bugs. Similarly, different versions of the same library
may have different features or components, and as a result,
may or may not be compatible with the software project.

As a result, development of the software project may be
significantly impacted by the selection of specific libraries for
use with the software project. For example, the calling of
APIs 1n libraries that are stable, popular, actively managed,
and/or otherwise healthy may simplify the development and
implementation of the software project. On the other hand,
the calling of APIs in libraries that are unstable, buggy, poorly
maintained, and/or otherwise unhealthy may incur overhead
associated with adapting the software project to changes 1n
the libraries and/or taking on the responsibility of maintain-
ing the libraries.

Consequently, use of software libraries may be facilitated
by mechamsms for assessing the health of the software librar-
1es.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 shows a schematic of a system 1n accordance with
the disclosed embodiments.

FIG. 2 shows a system for facilitating use of a software
library project in accordance with the disclosed embodi-
ments.

FIG. 3A shows an exemplary screenshot in accordance
with the disclosed embodiments.

FIG. 3B shows an exemplary screenshot in accordance
with the disclosed embodiments.

FIG. 3C shows an exemplary screenshot in accordance
with the disclosed embodiments.

FI1G. 4 shows a flowchart 1llustrating the process of facili-
tating use of a software library project in accordance with the
disclosed embodiments.

FIG. 5 shows a computer system 1n accordance with the
disclosed embodiments.

In the figures, like reference numerals refer to the same
figure elements.

DETAILED DESCRIPTION

The following description 1s presented to enable any per-
son skilled in the art to make and use the embodiments, and 1s

provided 1n the context of a particular application and its
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requirements. Various modifications to the disclosed embodi-
ments will be readily apparent to those skilled 1n the art, and
the general principles defined herein may be applied to other
embodiments and applications without departing from the
spirit and scope of the present disclosure. Thus, the present
invention 1s not limited to the embodiments shown, but 1s to
be accorded the widest scope consistent with the principles
and features disclosed herein.

The data structures and code described 1n this detailed

description are typically stored on a computer-readable stor-
age medium, which may be any device or medium that can
store code and/or data for use by a computer system. The
computer-readable storage medium includes, but 1s not lim-
ited to, volatile memory, non-volatile memory, magnetic and
optical storage devices such as disk drives, magnetic tape,
CDs (compact discs), DVDs (digital versatile discs or digital
video discs), or other media capable of storing code and/or
data now known or later developed.

The methods and processes described i1n the detailed
description section can be embodied as code and/or data,
which can be stored 1n a computer-readable storage medium
as described above. When a computer system reads and
executes the code and/or data stored on the computer-read-
able storage medium, the computer system performs the
methods and processes embodied as data structures and code
and stored within the computer-readable storage medium.

Furthermore, methods and processes described herein can
be 1included 1n hardware modules or apparatus. These mod-
ules or apparatus may include, but are not limited to, an
application-specific integrated circuit (ASIC) chip, a field-
programmable gate array (FPGA), a dedicated or shared pro-
cessor that executes a particular software module or a piece of
code at a particular time, and/or other programmable-logic
devices now known or later developed. When the hardware
modules or apparatus are activated, they perform the methods
and processes included within them.

The disclosed embodiments provide a method, system, and
apparatus for facilitating use of a software library project,
such as a project associated with the development of an open
source library and/or a private software library. For example,
the disclosed embodiments may facilitate decisions related to
using software library projects and/or associated application
programming interfaces (APIs) with software under develop-
ment. As shown in FIG. 1, the system may correspond to a
project-assessment system 102 that facilitates the analysis
and assessment of health (e.g., health 1 120, health y 122) for
a set ol software library projects (e.g., software library project
1 108, software library project y 110).

In particular, project-assessment system 102 may locate
the soltware library projects 1n a set of repositories (e.g.,
repository 1 104, repository x 106), such as public, open
source repositories and/or private, internal repositories. For
example, websites associated with public repositories may be
crawled to identity software library projects hosted on the
repositories, and listings of software library projects hosted
on private repositories may be obtained from the private
repositories with the proper access credentials.

Next, project-assessment system 102 may obtain a set of
data (e.g., data 1 112, data y 114) associated with use of each
soltware library project. As described in further detail below
with respect to FIG. 2, the data may include dependencies of
calls and objects associated with the software library project,
including mcoming and outgoing dependencies. The data
may also include an activity history associated with the calls
and the objects, a syntactic structure associated with the calls
and the objects, version information associated with the soft-
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ware library project, and/or licensing information associated
with the software library project.

Project-assessment system 102 may then apply a set of
business rules from a business rules repository 124 to the data
to assess one or more characteristics (e.g., characteristics 1
116, characteristics y 118) associated with the software
library project. For example, project-assessment system 102
may use the business rules to determine characteristics asso-
ciated with the software library project’s activity, popularity,
compatibility, stability, and/or licensing.

Finally, project-assessment system 102 may enable use of
the data and characteristics 1n assessing the health (e.g.,
health 1 120, health y 122) of the software library project. For
example, project-assessment system 102 may provide the
data and/or characteristics to users (e.g., developers, archi-
tects) associated with development of software that may
depend on and/or use the soitware library project. Project-
assessment system 102 may also provide visualizations asso-
ciated with the data and/or characteristics to the users. Con-
sequently, project-assessment system 102 may facilitate the
use and/or adoption of healthy (e.g., reliable, stable, popular,
active, compatible, etc.) software library projects and/or APIs
by the users, which 1n turn may simplify the process of devel-
oping new software.

FIG. 2 shows a system for facilitating use of a software
library project in accordance with the disclosed embodi-
ments. As mentioned above, the system may be a project-
assessment system (e.g., project-assessment system 102 of
FIG. 1) that enables the analysis and assessment of the health
of a software library project 208. As shown 1 FIG. 2, the
system 1ncludes a collection apparatus 202, an analysis appa-
ratus 204, and a management apparatus 206. Each of these
components 1s described 1n further detail below.

Collection apparatus 202 may obtain data associated with
use of soltware library project 208. For example, collection
apparatus 202 may locate software library project 208 in a
public or private repository (e.g., source code repository).
Collection apparatus 202 may then collect data related to the
development and use of software library project 208 by crawl-
ing a website associated with the repository and/or indexing
the contents of the repository and/or other repositories to
which collection apparatus 202 has access.

In one or more embodiments, data obtained by collection
apparatus 202 includes a set of dependencies 210, an activity
history 212, a syntactic structure 214, version information
216, and licensing information 218. Dependencies 210 may
include both outgoing and incoming dependencies of sofit-
ware library project 208. For example, dependencies 210 may
specily other software library projects on which software
library project 208 depends (e.g., calls or uses), as well as
soltware library projects that depend on (e.g., call or use)
software library project 208. Outgoing dependencies of soft-
ware library project 208 may be identified by examining build
files and/or source code for software library project 208.
Incoming dependencies of software library project 208 may
be 1dentified by examining the build files and/or source code
ol other software library projects, such as software library
projects hosted on the same repository as software library
project 208 and/or other repositories.

Dependencies 210 may further include both direct and
indirect dependencies of software library project 208. For
example, dependencies 210 may include a first set of software
library projects on which software library project 208 directly
depends, as well as a second set of software library projects on
which the first set of software library projects depend. Depen-
dencies 210 may also include a third set of software library
projects that depend on software library project 208, along
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4

with a fourth set of soitware library projects that depend on
the third set of software library projects.

Moreover, dependencies 210 may include dependencies of
calls and/or objects associated with software library project
208. For example, dependencies 210 may include dependen-
cies of specific methods, functions, classes, and/or objects of
software library project 208 on other methods, functions,
classes, and/or objects of software library project 208 and/or
other software library projects. Dependencies 210 may also
specily dependencies of specific methods, functions, classes,
and/or objects of other software library projects on the meth-
ods, functions, classes, and/or objects of software library
project 208. In other words, dependencies 210 associated
with software library project 208 may be mapped at the sub-
routine, data structure, and/or API level. Dependencies 210
from lower levels (e.g., subroutine, data structure, API) may
then be aggregated into dependencies for higher levels (e.g.,
version, project).

Activity history 212 may describe activity related to the
development, update, and/or use of software library project
208. For example, activity history 212 may include a commiut
metric (e.g., number of commits, frequency of commits, com-
mit dates, number of modified files, number of modified lines,
number of committers) and/or a release metric (e.g., release
frequency, release dates, number of releases, etc.) associated
with software library project 208. Similarly, activity history
212 may include a social activity metric such as a number of
followers, favorites, shares, and/or comments associated with
soltware library project 208. Activity history 212 may turther
include an 1ssue history (e.g., open and closed 1ssues), a crash
history (e.g., crashes collected from reporting tools), and/or a
usage history (e.g., number of calls over time per method,
function, class, API, and/or version).

Syntactic structure 214 may include an abstract syntax tree,
parse tree, abstract semantic graph, and/or other structure
associated with syntax analysis of soltware library project
208. Syntactic structure 214 may be created by parsing source
code for software library project 208 and/or using retlection
during execution of a binary for software library project 208.
Moreover, syntactic structure 214 may facilitate the 1dentifi-
cation of dependencies 210 on the class, object, method,
function, and/or API level. Syntactic structure 214 may also
be associated with metrics such as a complexity metric (e.g.,
cyclomatic complexity) and/or size metric (e.g., lines of code,
lines of comments, number of packages, number of classes,
number of files, number of methods, and/or number of APIs).

Version information 216 may include data associated with
different versions of software library project 208. For
example, version information 216 may include version num-
bers and/or release dates for multiple versions of software
library project 208. Version information 216 may also include
compatibility information for components (e.g., features) of
software library project 208. For example, version informa-
tion 216 may track API changes across versions of software
library project 208, including additions, removals, and/or
deprecations of APIs associated with software library project
208. A version of soitware library project 208 that 1s missing
a particular component, either because the component has yet
to be added or has been removed or deprecated, may thus be
incompatible with soitware that calls and/or uses the compo-
nent.

Licensing information 218 may i1dentity the type of license
associated with software library project 208 and/or any rights
or restrictions associated with the license. Collection appara-
tus 202 may obtain licensing information 218 from license
files and/or source code headers in software library project

208.
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After the data 1s obtained and/or generated by collection
apparatus 202, analysis apparatus 204 may apply a set of
business rules 226 from business rules repository 124 to the
data to assess one or more characteristics 228 associated with
soltware library project 208. Business rules 226 may be spe-
cific to the requirements, needs, and/or preferences of a user,
group, and/or organization associated with assessing the
health of software library project 208. For example, business
rules 226 may specity criteria associated with adoption or use
of software library project 208 by the user, group, and/or
organization.

In one or more embodiments, characteristics 228 include a
licensing characteristic, an activity characteristic, a popular-
ity characteristic, a compatibility characteristic, and/or a sta-
bility characteristic. Each characteristic may include infor-
mation related to the compatibility of software library project
208 with the needs and/or goals of the user, group, and/or
organization.

For example, business rules 226 may specily a number of
flags associated with the data and characteristics 228. I1 data
from collection apparatus 202 matches a flag 1n business rules
226, the data and/or flag may be included 1n characteristics
228.

As a result, business rules 226 may include unacceptable
licenses and/or license attributes that are used to determine
the licensing characteristics of software library project 208.
Business rules 226 may also include minimum and/or maxi-
mum thresholds for commit metrics (e.g., minimum number
of commuitters, minimum commit frequency, etc.), release
metrics (e.g., mimmimum number of releases, maximum
release age, etc.), and/or social activity metrics (e.g., mini-
mum number of followers ) associated with one or more activ-
ity characteristics of software library project 208. Business
rules 226 may further provide thresholds and/or ranges for
dependencies 210 (e.g., minmimum or maximum numbers of
dependencies, ratio of mncoming to outgoing dependencies)
that enable the assessment of popularity characteristics of
software library project 208. Similarly, business rules 226
may specily thresholds and/or ranges for API and/or version
changes (e.g., minimum version release interval, maximum
version age, deprecation of APIs or versions) of software
library project 208 to identily the compatibility characteris-
tics of software library project 208. Finally, business rules
226 may be used to establish known broken versions, missing
portions, code quality thresholds, reliability thresholds (e.g.,
number of faults, bugs, crashes, 1ssues, etc.), and/or flags
indicative of stability characteristics of software library
project 208.

Finally, management apparatus 206 may enable use of data
from collection apparatus 202 and characteristics 228 from
analysis apparatus 204 in assessing the health of software
library project 208. First, management apparatus 206 may
provide the data and/or characteristics 228 to one or more
users (e.g., developers) through a query module 232. For
example, management apparatus 206 may provide data from
collection apparatus 202 1n a table and/or list. Query module
232 may also allow the user(s) to filter, search, and/or sort the
data.

Second, management apparatus 206 may provide visual-
izations of the data through a visualization module 234. The
visualizations may include a chart such as a histogram or line
graph of calls, commits, releases, and/or other attributes asso-
ciated with software library project 208. The visualizations
may also mclude a heat map, such as a heat map of compat-
ibility information across different versions of soltware
library project 208. The visualizations may additionally
include a graph, such as a dependency graph of dependencies
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210. The visualizations may further include a score such as a
licensing score, activity score, popularity score, compatibil-
ity score, stability score, and/or overall health score for sofit-
ware library project 208. Finally, the visualization may
include an indicator such as a color-coded indicator repre-
senting a flag, warning, and/or other attribute related to the
health of software library project 208. In other words, man-
agement apparatus 206 may provide a user interface through
which the user(s) may access the data, characteristics 228,
and/or visualizations.

By providing data, characteristics 228, and visualizations
associated with development and use of software library
project 208, the system of FIG. 2 may improve the assessment
of the health of software library project 208. In turn, the
system of FIG. 2 may improve decision-making related to the
adoption or use of software library project 208 by other soft-
ware. For example, the system of FIG. 2 may allow develop-
ers of the other software to 1dentily and use software library
projects that are more reliable, stable, compatible, popular,
and/or healthy. The selection and use of healthier and/or more
compatible software library projects may fturther simplify the
software development process for the developers and mitigate
1ssues associated with adopting and/or maintaining external
software libraries and/or APIs.

Those skilled 1n the art will appreciate that the system of
FIG. 2 may be implemented 1n a variety of ways. First, col-
lection apparatus 202, analysis apparatus 204, management
apparatus 206, and business rules repository 124 may be
provided by a single physical machine, multiple computer
systems, one or more virtual machines, a grid, one or more
databases, one or more filesystems, and/or a cloud computing
system. Collection apparatus 202, analysis apparatus 204,

and management apparatus 206 may additionally be imple-
mented together and/or separately by one or more hardware
and/or software components and/or layers.

Second, a number of data formats and/or storage mecha-
nisms may be supported by and/or used with collection appa-
ratus 202, analysis apparatus 204, management apparatus
206, and business rules repository 124. For example, depen-
dencies 210, activity history 212, syntactic structure 214,
version information 216, licensing information 218, business
rules 226, and/or characteristics 228 may be stored in rela-
tional databases, graph databases, data warehouses, filesys-
tems, and/or flat files. Dependencies 210, activity history 212,
syntactic structure 214, version information 216, licensing
information 218, business rules 226, and/or characteristics
228 may further be obtained and/or transmitted in a number of
formats, including Extensible Markup Language (XML)
documents, JavaScript Object Notation (JSON) objects,
property lists, and/or other types of structured data.

FIG. 3A shows an exemplary screenshot in accordance
with the disclosed embodiments. More specifically, FIG. 3A
shows an exemplary screenshot of a user interface for facili-
tating the assessment of the health of a software library
project, such as the user interface provided by management
apparatus 206 of FIG. 2.

As shown 1n FIG. 3A, the user interface includes a table
with three columns 302-306. Column 302 may include
classes associated with a software library project (e.g.,
“Obstreperous 2.47°), such as soitware library project 208 of
FIG. 2. Column 304 may provide the number of mncoming
dependencies (e.g., “Dependers”) for each class in column
302, and column 306 may show the number of outgoing
dependencies (e.g., “Dependencies™) for the class. Data 1n
columns 302-306 may be sorted in decreasing order of values
in column 304.
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Consequently, the user mterface may display class-level
dependencies of the software library project. A user may use
the class-level dependencies to determine the popularnty, sta-
bility, and/or health of various classes 1n the software library
project. For example, classes with more outgoing dependen-
cies and fewer imncoming dependencies (e.g., “Johnz,” “Bar-
onz,” “Doodz”) may be less popular and stable than classes
with more mmcoming dependencies and fewer outgoing
dependencies (e.g., “Senal,” “Compare,” “String”). In turn,
more popular and/or stable classes may be better candidates
for use (e.g., calling through an API) than less popular and/or
stable classes.

FIG. 3B shows an exemplary screenshot in accordance
with the disclosed embodiments. Like FIG. 3A, FIG. 3B
shows a screenshot of a user interface for facilitating the
assessment of the health of a software library project. How-
ever, the user interface of FIG. 3B includes three columns
308-312 containing data that differs from the data in columns
302-306.

In particular, column 308 may include method signatures
of methods 1n a class (e.g., “Obstrep”) listed 1n the user
interface of FIG. 3A. Column 310 may display the number of
incoming dependencies (e.g., “Dependers”) for each method
signature 1n column 308, and column 312 may provide the
number of outgoing dependencies (e.g., “Dependencies™) for
the method signature. Data in columns 308-312 may be sorted
in decreasing order of values in column 310.

The user intertace of FIG. 3B may show method-level
dependencies of the “Obstrep” class 1n the “Obstreperous
2.4” software library project. Like the dependencies of FIG.
3A, the dependencies shown 1 FIG. 3B may facilitate the
assessment of the popularity, stability, and/or health of meth-
ods 1n the class. For example, the method represented by the
signature “public it callfunc(int)” may have significantly
more mcoming dependencies than outgoing dependencies
and thus be safer to call than the method represented by the
signature “public void uselessCall( )” which has significantly
more outgoing dependencies than incoming dependencies.

FIG. 3C shows an exemplary screenshot in accordance
with the disclosed embodiments. Like FIGS. 3A-3B, FIG. 3C
shows a screenshot of a user interface for facilitating assess-
ment of the health of a software library project. Unlike the
user interfaces of FIGS. 3A-3B, the user interface of FIG. 3C
includes four columns 314-320 containing data that ditfers
from data in columns 302-312.

As shown 1n FI1G. 3C, column 314 may identify versions of
the “Obstreperous™ soitware library project. Column 316
may provide a status indicator for each identified version of
the software library project, with “RED” indicating low
health or one or more tlags, “YELLOW” indicating one or
more warnings or issues, and “GREEN” indicating good
health (e.g., no warnings, ﬂags or 1ssues). Column 318 may
provide the number of incoming dependencies (e.g.,
“Dependers”™) for each version identified 1n column 314, and
column 320 may provide the number of outgoing dependen-
cies (e.g., “Dependencies™) for the version. Data in columns

314-320 may be sorted 1in increasing order of values 1n col-
umn 314.

As with the dependencies shown in FIGS. 3A-3B, the
dependencies shown 1n FIG. 3C may facilitate the assessment
of the popularity, stability, and/or health of versions of the
soltware library project. Moreover, column 316 may provide
flags and/or states representing health assessments for ver-
sions 1n column 314. For example, version “2.4” of the soft-
ware library project may have a “GREEN” state because the
version has a large number of incoming dependencies and/or
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may have a “YELLOW?” state because the version has a small
number of incoming dependencies and/or a slightly higher
number of outgoing dependencies. Version “0.0.1” may have
a “RED” state because the version has few incoming depen-
dencies and/or more outgoing dependencies.

Status mdicators 1n column 316 may be determined based
on other factors and/or characteristics, 1n lieu of or 1n addition
to dependencies 1n columns 318-320. For example, a version
may be labeled (e.g., flagged) “RED” if the version hasn’t
been updated for a long time, was immediately followed by a
newer version (e.g., indicating a broken version), and/or con-
tains words such as “deprecated” or “do not use.” A version
may be labeled “YELLOW™ i1 the version has a high amount
(e o, greater than 20%) of API deprecation and/or low check-
in or commit activity. A version may be labeled “GREEN” 1f
the version has little to no API deprecation, a higher number
of commuitters, and/or moderate to high check-in or commiut
activity.

As a result, column 316 may provide recommendations
related to use of different versions of the software library
project. For example, a user may use status indicators in
column 316 to omit the use of “RED” versions, carefully
consider the use of “YELLOW?” versions, and/or enable use
of “GREEN” versions of the software library project.

FIG. 4 shows a tlowchart illustrating the process of facili-
tating use of a software library project in accordance with the
disclosed embodiments. In one or more embodiments, one or
more of the steps may be omitted, repeated, and/or performed
in a different order. Accordingly, the specific arrangement of
steps shown 1n FIG. 4 should not be construed as limiting the
scope of the embodiments.

Initially, a software library project 1s located in a repository
(operation 402). For example, the software library project
may be located during crawling of a public (e.g., open source)
repository and/or querying of a private (e.g., internal) reposi-
tory.

Next, a set of data associated with use of the software
library project 1s obtained (operation 404). The data may
include a set of dependencies of calls and objects associated
with the software library project, an activity history associ-
ated with the calls and the objects, a syntactic structure asso-
ciated with the calls and the objects, version information
associated with the software library project, and/or licensing
information associated with the software library project. The
activity history may include a commit metric (e.g., number of
commits, number of commutters, frequency of commits, com-
mit date, number of modified files, number of modified lines,
etc.), a release metric (e.g., release frequency, release date,
number of releases, etc.), and a social activity metric (e.g.,
number of favorites, number of follows, number of shares,
number ol comments, etc.). The activity history may also
include an 1ssue history, a crash history, and/or a usage his-
tory. The version information may include compatibility
information for one or more components (€.g., features) of the
soltware library project.

A set of business rules 1s applied to the data to assess one or
more characteristics associated with the software library
project (operation 406). The characteristics may include a
licensing characteristic, an activity characteristic, a popular-
ity characteristic, a compatibility characteristic, and/or a sta-
bility characteristic. The business rules may further be
adapted to the needs, requirements, and/or preferences of a
user, group, and/or organization considering use of the soft-
ware library project and/or assessing the health of the soft-
ware library project.

Finally, use of the data and characteristic(s) in assessing the
health of the software library project 1s enabled (operation
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408). For example, the data, characteristic(s), and/or visual-
1zations associated with the data and/or characteristic(s) may
be provided to one or more users. The visualizations may
include a chart, a heat map, a graph, a score, and an indicator.
In turn, the data, characteristic(s), and/or visualizations may
facilitate the identification and adoption of healthy (e.g.,
stable, compatible, reliable, active, popular, etc.) software
library projects by the user(s), which in turn may simplity or
streamline the development of software that uses the software
library projects.

FI1G. 5 shows a computer system 500 1n accordance with an
embodiment. Computer system 500 may correspond to an
apparatus that includes a processor 502, memory 504, storage
506, and/or other components found in electronic computing
devices such as personal computers, laptop computers, work-
stations, servers, mobile phones, tablet computers, and/or
portable media players. Processor 502 may support parallel
processing and/or multi-threaded operation with other pro-
cessors 1n computer system 500. Computer system 500 may
also 1include mput/output (I/0O) devices such as a keyboard
508, a mouse 3510, and a display 512.

Computer system 300 may include functionality to execute
various components of the present embodiments. In particu-
lar, computer system 300 may include an operating system
(not shown) that coordinates the use of hardware and software
resources on computer system 500, as well as one or more
applications that perform specialized tasks for the user. To
perform tasks for the user, applications may obtain the use of
hardware resources on computer system 300 from the oper-
ating system, as well as interact with the user through a
hardware and/or software framework provided by the oper-
ating system.

In one or more embodiments, computer system 300 pro-
vides a system for facilitating use of a soiftware library
project. The system may include a collection apparatus that
obtains a set of data associated with use of the software library
project. The data may include a set of dependencies of calls
and objects associated with the software library project, an
activity history associated with the calls and the objects, a
syntactic structure associated with the calls and the objects,
version i1nformation associated with the software library
project, and/or licensing information associated with the soft-
ware library project. The system may also include an analysis
apparatus that applies a set of business rules to the data to
assess one or more characteristics associated with the soft-
ware library project. Finally, the system may include a man-

agement apparatus that enables use of the data and the one or
more characteristics 1n assessing the health of the software
library project.

In addition, one or more components of computer system
500 may be remotely located and connected to the other
components over a network. Portions of the present embodi-
ments (e.g., collection apparatus, analysis apparatus, man-
agement apparatus, etc.) may also be located on different
nodes of a distributed system that implements the embodi-
ments. For example, the present embodiments may be imple-
mented using a cloud computing system that enables the
assessment of health of a set of remote soiftware library
projects.

The foregoing descriptions of various embodiments have
been presented only for purposes of 1llustration and descrip-
tion. They are not intended to be exhaustive or to limit the
present invention to the forms disclosed. Accordingly, many
modifications and variations will be apparent to practitioners
skilled 1n the art. Additionally, the above disclosure 1s not
intended to limit the present invention.
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What 1s claimed 1s:

1. A computer-implemented method for facilitating use of
a soltware library project, comprising:

using one or more computers to:

obtain a set of data associated with use of the software

library project, wherein the data comprises a set of
dependencies of calls and objects associated with the
soltware library project;

apply a set of business rules to the data to assess one or

more characteristics associated with the soitware library
project; and

enable use of the data and the one or more characteristics 1n

assessing a health of the software library project;

wherein the set of data further comprises:

an activity history associated with the calls and the
objects,

a syntactic structure associated with the calls and the
objects,

version mformation associated with the software library
project, and

licensing 1nformation associated with the software
library project.

2. The computer-implemented method of claim 1, further
comprising;

locating the software library project in a repository.

3. The computer-implemented method of claim 2, wherein
the repository 1s at least one of a public repository and a
private repository.

4. The computer-implemented method of claim 1, wherein
the activity history comprises at least one of:

a commit metric;

a release metric;

a social activity metric;

an 1ssue history;

a crash history; and

a usage history.

5. The computer-implemented method of claim 4,

wherein the commit metric 1s at least one of a number of

commits, a number of committers, a frequency of com-
mits, a commit date, a number of modified files, and a
number of modified lines,

the release metric 1s at least one of a release frequency, a

release date, and a number of releases, and

the social activity metric 1s at least one of a number of

favorites, a number of follows, a number of shares, and
a number ol comments.

6. The computer-implemented method of claim 1, wherein
the version information comprises compatibility information
for one or more components of the software library project.

7. The computer-implemented method of claim 1, wherein
the set of dependencies comprises incoming dependencies
and outgoing dependencies.

8. The computer-implemented method of claim 1, wherein
enabling use of the data and the one or more characteristics in
assessing the health of the software library project comprises:

providing the data and the one or more characteristics to

one or more users; and

providing a visualization associated with the data or the

one or more characteristics to the one or more users.

9. The computer-implemented method of claim 8, wherein
the visualization comprises at least one of a chart, a heat map,
a graph, a score, and an 1ndicator.

10. The computer-implemented method of claim 1,
wherein the one or more characteristics comprise at least one
of:

a licensing characteristic;

an activity characteristic;
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a popularity characteristic;

a compatibility characteristic; and

a stability characteristic.

11. A system for facilitating use of a software library
project, comprising:

ONe Or MOore Processors;

a memory coupled to the one or more processors;

wherein the one or more processors execute program

instructions contained in code modules stored in the
memory, wherein the code modules include:
a collection module that obtains a set of data associated
with use of the software library project, wherein the data
comprises a set of dependencies of calls and objects
associated with the software library project;
an analysis module that applies a set of business rules to the
data to assess one or more characteristics associated
with the software library project; and
a management module that enables use of the data and the
one or more characteristics 1n assessing a health of the
soltware library project;
wherein the set of data further comprises:
an activity history associated with the calls and the
objects,

a syntactic structure associated with the calls and the
objects,

version information associated with the software library
project, and

licensing 1nformation associated with the software
library project.
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12. The system of claim 11, wherein the collection module
additionally:

locates the software library project 1n a repository.

13. The system of claim 11, wherein the activity history
comprises at least one of:

a commit metric;

a release metric;

a social activity metric;

an 1ssue history;

a crash history; and

a usage history.

14. The system of claim 11, wherein the version informa-
tion comprises compatibility information for one or more
components of the software library project.

15. The system of claim 11, wherein enabling use of the
data and the one or more characteristics 1n assessing the
health of the software library project comprises:

providing the data and the one or more characteristics to

one or more users; and

providing a visualization associated with the data or the

one or more characteristics to the one or more users.

16. The system of claim 11, wherein the one or more
characteristics comprise at least one of:

a licensing characteristic;

an activity characteristic;

a popularity characteristic;

a compatibility characteristic; and

a stability characteristic.
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